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Summary
Objectives:  The  authors  studied  the  prevalence  of  histological  thyroid  gland  invasion  in  laryn-
gopharyngeal  cancer  and  the  preoperative  endoscopic  and  CT  signs  predictive  of  this  invasion.
Patients and  methods:  Retrospective  study  of  patients  with  laryngopharyngeal  squamous  cell
carcinoma  (T3  and  T4)  treated  by  total  laryngectomy  or  total  laryngopharyngectomy  associated
with concomitant  total  thyroidectomy  or  ipsilateral  lobectomy  and  isthmectomy.
Results:  Eighty-seven  patients  were  included.  Eleven  patients  (12.6%)  presented  thyroid  gland
invasion. Subglottic  tumour  extension  greater  than  or  equal  to  10  mm  (P  =  0.008)  and  cricoid
cartilage  destruction  on  CT  (P  =  0.001)  were  statistically  correlated  with  histological  thyroid
gland invasion.  An  intact  appearance  of  the  laryngeal  cartilages  on  CT  was  associated  with  a
low probability  of  thyroid  gland  invasion.
Conclusion:  Thyroid  gland  invasion  must  not  be  underestimated  in  patients  with  advanced
laryngopharyngeal  cancer.  Preoperative  CT  is  an  essential  part  of  the  preoperative  work-up.
Thyroidectomy  must  not  be  performed  systematically.
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Introduction
Laryngopharyngeal  cancers  can  invade  the  thyroid  gland.
The  prevalence  of  this  invasion  in  the  literature  ranges  from
1  to  23%  based  on  histological  examination  of  total  laryn-
gectomy  or  total  laryngopharyngectomy  specimens  [1—4].
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he  possibility  of  thyroid  gland  invasion  by  these  cancers  is
ue  to  the  presence  of  anatomical  zones  of  susceptibility
cricothyroid  membrane)  and  resistance  (laryngeal  carti-
ages).
On  the  basis  of  these  prevalence  ﬁgures,  total  thy-
oidectomy  or  lobectomy  and  isthmectomy  are  therefore
erformed  unnecessarily  during  total  laryngectomy  or  total
aryngopharyngectomy  in  more  than  75%  of  cases.  The
ndocrine  consequences  of  thyroidectomy  in  these  patients
re  accentuated  by  the  fact  that  these  patients  usually
eceive  adjuvant  radiotherapy.  Postoperative  hypothy-
served.
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patients  had  hypopharyngeal  cancer  (2  T4  and  3  T3).  His-
tological  thyroid  gland  invasion  was  statistically  correlated
with  subglottic  extension  greater  than  or  equal  to  10  mm
(Fig.  2)  for  laryngeal  cancers  (P  <  0.01)  and  CT  signs  of  cricoid
Figure  1  Histological  section  showing  thyroid  gland  invasion:
squamous  cell  carcinoma  (thick  arrow);  thyroid  gland  (thin
arrow).2  
oidism  is  detected  in  10  to  25%  of  patients  treated
y  radiotherapy  alone  and  in  45%  of  patents  after
urgery  and  radiotherapy  and  in  70%  after  surgery  com-
rising  thyroidectomy  and  adjuvant  radiotherapy  [3—8].
ostoperative  hypoparathyroidism,  affecting  calcium  and
hosphate  metabolism,  is  observed  in  25%  of  cases  after
urgery  and  radiotherapy  [9].
The  primary  objective  of  this  study  was  to  determine
he  prevalence  of  histological  thyroid  gland  invasion  on
otal  laryngectomy  or  total  laryngopharyngectomy  opera-
ive  specimens.  The  secondary  objective  was  to  identify
reoperative  endoscopic  and  CT  signs  predictive  of  this  inva-
ion,  in  order  to  reﬁne  the  indications  for  thyroidectomy  and
o  limit  the  associated  endocrine  complications.
atients and methods
 retrospective  review  was  conducted  on  the  medical
ecords  of  the  ENT  and  head  and  neck  surgery  department
etween  January  1998  and  December  2008.
Inclusion  criteria  were  patients  with  stage  T3  or  T4
quamous  cell  carcinoma  of  the  larynx  or  hypopharynx,
egardless  of  lymph  node  status,  treated  by  total  laryngec-
omy  or  total  laryngopharyngectomy  associated  with  total
hyroidectomy  or  lobectomy  and  isthmectomy.  Exclusion  cri-
eria  were  patients  undergoing  partial  surgery,  postradiation
alvage  surgery  and  patients  with  metastatic  disease.  In
very  case,  the  indication  for  concomitant  total  thyroidec-
omy  or  lobectomy  and  isthmectomy  was  subglottic  tumour
xtension  of  laryngeal  cancer  and  extension  to  the  base  of
he  piriform  sinus  of  hypopharyngeal  cancer.  The  indication
or  concomitant  total  thyroidectomy  or  lobectomy  and  isth-
ectomy  was  determined  preoperatively  by  the  surgeon.
Before  the  surgical  procedure,  all  patients  were  assessed
y  upper  aerodigestive  endoscopy  with  biopsies  and
ontrast-enhanced  head  and  neck  and  chest  computed
omography  (CT).  TNM  staging  of  the  lesion  was  performed
ccording  to  the  UICC  2002  classiﬁcation.  The  treatment
ecision  was  validated  at  a  multidisciplinary  consultation
eeting.  Endoscopy  and  surgery  were  performed  by  two
xperienced  head  and  neck  surgeons.
The  following  parameters  were  studied:  age,  gender,
ndoscopic  and  CT  ﬁndings,  the  surgical  procedure  (total
aryngectomy/total  laryngopharyngectomy  with  total  thy-
oidectomy/lobectomy  and  isthmectomy)  and  histological
xamination.
Operative  specimens  were  examined  by  two  experienced
athologists.  Histological  examination  of  the  thyroid  was
ased  on  an  average  of  60  histological  sections  (1  mm  serial
ections).
The  endoscopic  criteria  determined  for  laryngeal  cancer
ere:  invasion  of  the  anterior  commissure  and  subglottic
xtension  greater  than  or  equal  to  10  mm.  Subglottic  exten-
ion  was  measured  with  the  tip  of  the  endoscope  placed  over
he  lower  limit  of  the  lesion  and  then  at  the  level  of  the
lottis  by  placing  markers  on  the  barrel  of  the  endoscope.
The  endoscopic  criterion  determined  for  hypopharyngeal
ancer  was  extension  to  the  base  of  the  piriform  sinus.
The  CT  criteria  studied  were  partial  or  complete  destruc-
ion  of  laryngeal  cartilages  (thyroid  and  cricoid  cartilages)
nd  the  presence  of  cervical  lymphadenopathy  larger  than
F
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2  mm  in  the  subdigastric  region  and  larger  than  10  mm  for
ther  lateral  lymph  node  areas.  CT  images  were  examined
y  two  experienced  neuroradiologists.
Statistical  analysis  was  performed  by  Chi2 test  or  Fisher’s
est  with  a  limit  of  signiﬁcance  of  P  <  0.05.
esults
ighty-seven  patients,  84  males  and  three  females,  with  a
ean  age  of  61  years,  were  included.  Fifty-two  patients  had
aryngeal  cancer  and  35  patients  had  hypopharyngeal  cancer
involving  the  piriform  sinus  in  every  case).
Eleven  (12.6%)  of  the  87  patients  presented  signs  of  his-
ological  thyroid  gland  invasion  (Fig.  1).  Six  of  these  11
atients  had  laryngeal  cancer  (T4  in  every  case),  and  ﬁveigure  2  Anterior  subglottic  extension  greater  than  10  mm
arrow).
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cartilage  destruction  (Fig.  3)  for  all  laryngopharyngeal  can-
cers  (P  <  0.01).  Endoscopic  signs  predictive  of  thyroid  gland
invasion  are  presented  in  Table  1.  Data  concerning  thyroid
and  cricoid  cartilage  destruction  on  CT  and  the  presence  of
suspicious  cervical  lymph  nodes  in  lateral  compartments  are
presented  in  Table  2.
Thirty-one  patients  with  laryngeal  cancer  presented  sub-
glottic  extension,  greater  than  or  equal  to  10  mm  in  16  cases.
Total  laryngectomy  was  associated  with  total  thyroidectomy
in  35  cases  and  lobectomy  and  isthmectomy  in  17  cases.
Twenty-two  patients  with  hypopharyngeal  cancer  presented
extension  to  the  base  of  the  piriform  sinus.  Total  laryngopha-
ryngectomy  was  associated  with  total  thyroidectomy  in  10
cases  and  lobectomy  and  isthmectomy  in  25  cases.  Fifty-
two  patients  presented  no  CT  signs  of  laryngeal  cartilage
destruction  and  only  one  of  these  patients  presented  thyroid
gland  metastasis.
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Table  1  Endoscopic  factors  predictive  of  thyroid  gland  invasion.
Endoscopy  Thyroid  gland
invasion
No  thyr
invasion
SE  ≥  10  mm  5  11  
AC invasion  5  29  
Invasion of  base  of  PS  3  19  
SE: subglottic extension, AC: anterior commissure, PS: piriform sinus; 
Table  2  CT  factors  predictive  of  thyroid  gland  invasion  (laryngea
Preoperative  CT  Thyroid  gland  invasion  No
Thyroid  cartilage
destruction
5  (4  laryngeal  cancers,  1  PS)  18
Cricoid cartilage
destruction
5  (4  laryngeal  cancers,  1  PS)  7  
Cervical lymph  node
metastases  (all  N1,  N2,
N3)
8  (3  laryngeal  cancers,  5  PS)  35
PS: piriform sinus; Se: sensitivity, Sp: speciﬁcity.igure  4  Thyroid  gland  invasion  by  tumour  extension  around
he posterior  margin  of  the  thyroid  cartilage  (arrow).
Of  the  six  cases  of  laryngeal  cancer  with  thyroid  gland
nvasion,  ﬁve  were  due  to  direct  tumour  extension  to  the
psilateral  thyroid  lobe  and  one  was  due  to  ipsilateral  metas-
asis.  Of  the  ﬁve  cases  of  hypopharyngeal  cancer  with
hyroid  gland  invasion,  four  were  due  to  direct  tumour
xtension  to  the  ipsilateral  thyroid  lobe  and  one  was  due  to
psilateral  metastasis.  Two  cases  of  hypopharyngeal  cancer
ith  direct  extension  to  the  thyroid  gland  were  due  to  exten-
ion  of  the  tumour  around  the  posterior  margin  of  the  thyroid
artilage  visible  on  CT  (Fig.  4).  No  invasion  of  the  contralat-
ral  thyroid  lobe  was  demonstrated  on  total  thyroidectomy
egardless  of  the  site  of  the  primary.  Four  cases  (36%)  of
istological  thyroid  gland  invasion  were  not  suspected  on
he  preoperative  CT,  corresponding  to  direct  extension  of
aryngeal  cancer  through  the  cricothyroid  membrane,  direct
oid  gland P  Se  (%)  Sp  (%)
0.008  83  76
0.65  83  37
0.87  60  36
Se: sensitivity, Sp: speciﬁcity.
l  and  hypopharyngeal  cancers  combined).
 thyroid  gland  invasion  P  Se  (%)  Sp  (%)
 (14  laryngeal  cancers,  4  PS)  0.12  45  76
(6  laryngeal  cancers,  1  PS)  0.001  45  90
 (16  laryngeal  cancers,  19  PS)  0.11  72  54
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xtension  of  hypopharyngeal  cancer  around  the  thyroid  car-
ilage  and  two  cases  of  thyroid  gland  metastasis  (one  from
aryngeal  cancer  and  one  from  hypopharyngeal  cancer).
iscussion
hyroid  gland  invasion  by  laryngopharyngeal  cancer  can  be
ue  to  either  direct  extension  or  haematogenous  or  lym-
hatic  metastasis  [1,3,5].  These  three  types  of  extension
re  the  basis  for  the  indications  for  thyroidectomy  during
aryngopharyngeal  surgery,  mainly  documented  for  laryn-
eal  cancer  [1,3,4].  Thyroidectomy  is  designed  to  resect  any
nown  or  occult  direct  tumour  extension  or  metastasis  in
rder  to  ensure  local  control,  as  thyroid  gland  invasion  by
quamous  cell  carcinoma  of  the  pharynx  and  larynx  consti-
utes  a  factor  of  poor  prognosis  [5].
The  prevalence  of  thyroid  gland  invasion  reported  in  this
tudy  (13%)  is  situated  in  the  range  reported  in  the  literature
1,3,4].  Total  thyroidectomy  or  lobectomy  and  isthmectomy
an  therefore  be  considered  to  be  performed  unnecessarily
n  more  than  85%  of  cases,  an  unacceptable  ﬁgure  in  view  of
he  potential  endocrine  complications  associated  with  this
rocedure,  as  preservation  of  both  thyroid  lobes  is  associ-
ted  with  a  lower  long-term  prevalence  of  hypothyroidism
3].
Many  indications  for  thyroidectomy  associated  with
aryngopharyngectomy  have  been  reported  in  the  literature.
iel  et  al.  performed  total  thyroidectomy  or  lobectomy  and
sthmectomy  for  laryngeal  cancers  with  subglottic  exten-
ion  greater  than  10  mm  and  for  stage  T4  hypopharyngeal
ancers  [3].  Dadas  et  al.  performed  lobectomy  and  isthmec-
omy  for  laryngeal  cancers  with  subglottic  extension  greater
han  10  mm  and  in  the  presence  of  thyroid  cartilage  inva-
ion  on  CT  [4].  Sparano  et  al.  performed  lobectomy  and
sthmectomy  for  laryngeal  cancers  with  subglottic  exten-
ion  greater  than  15  mm,  ﬁxed  vocal  folds,  extension  to  the
nterior  commissure,  laryngeal  ventricle,  cricothyroid  mem-
rane  and  thyroid  cartilage  [1].  All  these  indications  need
o  be  conﬁrmed  and  reﬁned.
The  present  study  conﬁrmed  the  statistical  correlation
etween  subglottic  extension  greater  than  10  mm  and  thy-
oid  gland  invasion  in  laryngeal  cancer,  although  almost  two
hirds  of  patients  with  subglottic  extension  greater  than
0  mm  did  not  present  any  signs  of  thyroid  gland  invasion.
he  subglottic  region,  represented  by  the  height  of  the
osterior  lamina  of  the  cricoid,  has  an  average  height  of
0  mm  in  adults,  theoretically  allowing  highly  reproducible
valuation  of  subglottic  extension:  any  subglottic  extension
reater  than  or  equal  to  the  height  of  the  posterior  lamina  of
he  cricoid  is  associated  with  an  increased  risk  of  histological
hyroid  gland  invasion.  However,  endoscopic  measurement
f  subglottic  extension  remains  imprecise  and  poorly  repro-
ucible  from  one  operator  to  another,  which  constitutes  a
imitation  of  the  present  study.  To  palliate  this  limitation,
he  height  of  subglottic  extension  must  be  measured  on  CT,
specially  in  the  case  of  obstructive  laryngeal  cancer  which
revents  endoscopic  exploration  of  the  subglottic  region.
n  the  hypopharyngeal  cancers  of  this  series,  no  statisti-
ally  signiﬁcant  correlation  was  observed  between  tumour
xtension  to  the  base  of  the  piriform  sinus  and  thyroid  gland
f
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nvasion,  although  this  is  a  generally  accepted  indication  for
psilateral  lobectomy  and  isthmectomy.
The  contribution  of  CT  to  determination  of  subglottic
xtension  has  been  poorly  documented  in  the  literature
10,11].  In  contrast  with  the  recent  meta-analysis  by
endelson  et  al.  [12], we  demonstrated  a  statistically  sig-
iﬁcant  correlation  between  cricoid  cartilage  destruction
n  CT  and  histological  thyroid  gland  invasion.  In  our  study,
lightly  more  than  40%  of  patients  with  CT  signs  of  cricoid
artilage  destruction  had  histological  thyroid  gland  invasion.
owever,  preoperative  CT  failed  to  demonstrate  more  than
ne  third  of  cases  of  thyroid  gland  invasion  (either  by  direct
xtension  or  by  metastasis).  Cricoid  cartilage  destruction
as  mainly  observed  in  the  context  of  laryngeal  cancer,  with
nly  a  few  cases  due  to  hypopharyngeal  cancer.  However,
T  demonstrated  two  cases  of  extension  of  cancer  of  the
iriform  sinus  around  the  posterior  margin  of  the  thyroid
artilage  responsible  for  invasion  of  the  superior  pole  of
he  thyroid  gland.  When  the  laryngeal  cartilages  appeared
o  be  intact  on  preoperative  CT,  histological  thyroid  gland
nvasion  was  observed  in  only  2%  of  cases  (1  metastasis).
hyroidectomy  therefore  does  not  appear  to  be  indicated  in
his  case.
CT  would  appear  to  be  essential  to  deﬁne  the  indications
or  thyroidectomy.  On  the  basis  of  our  results,  ipsilateral
obectomy  and  isthmectomy  appear  to  be  indicated  when  CT
learly  demonstrates  thyroid  gland  invasion  and/or  cricoid
artilage  destruction.  In  contrast,  total  thyroidectomy  does
ot  appear  to  be  indicated  in  the  case  of  a  clearly  lat-
ralised  tumour  (no  invasion  of  the  contralateral  thyroid
obe  was  observed  in  our  study).  We  believe  that  ipsilateral
ediastinal  and  recurrent  laryngeal  lymph  node  dissection
hould  always  be  performed  in  combination  with  lobectomy
nd  isthmectomy,  which  also  facilitates  this  procedure.  The
istological  results  of  mediastinal  and  recurrent  laryngeal
ymph  node  dissection  were  poorly  documented  and  no
tatistically  signiﬁcant  correlation  was  observed  between
etastatic  lymph  nodes  of  the  lateral  compartment  and
hyroid  gland  invasion,  despite  their  frequently  intimate
natomical  relations.  No  data  concerning  the  contribution  of
RI  to  thyroid  gland  staging  could  be  found  in  the  literature,
espite  the  very  precise  soft  tissue  imaging  provided  by  this
odality  [13]. When  no  predictive  factors  are  demonstrated
n  the  preoperative  work-up,  most  authors  base  their  indi-
ations  for  thyroidectomy  on  the  intraoperative  appearance
f  the  thyroid  gland  [3,4,14].
onclusion
he  indications  for  thyroidectomy  in  the  context  of  laryn-
opharyngeal  squamous  cell  carcinoma  need  to  be  more
learly  deﬁned  to  decrease  the  endocrine  complications
f  this  procedure  that  are  accentuated  by  adjuvant  radio-
herapy.  Histological  thyroid  gland  invasion  by  advanced
umours  must  not  be  underestimated.  In  the  present  study,
ubglottic  extension  greater  than  or  equal  to  10  mm  for
aryngeal  cancers  and  cricoid  cartilage  destruction  on  CT
or  all  laryngopharyngeal  cancers  were  statistically  corre-
ated  with  histological  thyroid  gland  invasion.  Ipsilateral
obectomy  and  isthmectomy  can  be  safely  indicated  for  a
ateralised  tumour.  CT  scan  is  an  essential  component  of
arci
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2002;12:1672—83.Thyroid  gland  invasion  in  laryngopharyngeal  squamous  cell  c
the  preoperative  assessment  of  thyroid  gland  invasion,  as  it
allows  more  precise  determination  of  subglottic  extension
of  laryngeal  cancer.  When  laryngeal  cartilages  are  intact
on  CT,  the  thyroid  gland  can  be  preserved  while  ensuring
good  local  control.  These  ﬁndings  need  to  be  conﬁrmed  by
prospective  studies.
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